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Editorial

FAX NO. P. 03

‘Safe Yield and the Water Budget Myth

by John Bredehoeft?

The editorial by Marlos Sophocleous in Lthe July-Augnst issue
of Ground Water i3 an cspecially important one. [ agree with
Muarios, the Tdei of safe yvield as it is generatly expressed in which
(he sloxs of 4 developenent if it 1s 1nss than or egaal to the recharge
is ponxideed 1o be “safe” is [allacious, As Marlos indicares, Theis
pointed onl the Tallacy of this notion of “safe yicld™ in 2 1940
pager eoritled: The rource of water to wells: esseniial facrors con-
rrotling the response of an aguifer o development (Civil
Limpinegring, 7o 277-280)—every practitiongr of ground water
showldao hack aud read this pager, Theis' 1940 prineiple is one of
the Jeast understowd concepts in pround-water hydrology.

THillwn Cooper, Stavros Pupodopulos, amd I reiterated Theis' pur-
adigmin a 1982 paper entitled: The warer-budget myrh (Scienrific
Ruosis of Warar Afanogement, Novional Academy of Sciences Studies
in Geopiosies, i 31-37). At e time, Theis said (0 me thar this paper
climinuted the need for a paper he had been contemplating.
Unfotartely, our 1982 paper was printed {n an obscure publica-
tion; and yei it may be one of (i mose important papers we wrote,

I hawe sorne additional rernarks o odd to Marjos Sophocleons”
editog i, As Marlos correety indicnted, Thels siated: “A new Jeate
of dynennie: eopreilibrivnn is reached only by an increase in recharge
(hidieed reclursge), o decrease in discharge, or a combination of
the two.” Cooper, Theis, and others had a name for the sum of
inceeascd resliarge pius the decieased discharge—they refer to it as
captine. In order for a developrient to reach a new equilibiom, the
caphwre st uitimately egnal the new stress on the system, the
duvelopricnt, Captare 4 dynamic, and depends uponr botlt the
aqgifir peometry and the paaasters (perincability and specific stor-
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age) of the system. This is why both well response and aguifer sys-
tent response are so sich a par of ground-water hydrology.

“In my exparience, the recharge, and cerlainly the change in
recharge due 10 a development (tnduced recharge) is difficul, if not
impossible, to quantify. Usvally the recharge is fixed by rainfafl and
dece not change with developrent. Marios lenves an impression that
the change in recharge (induced vecharge) is whore our focus as
ground-water hydrologists should be. It is on this point that we may
differ.

Commoenly the virgin discharge is what ebanges and makes it
postibie Lo Lring a ground waler systeny into balance, Capture is a
dysamic quimtily that chauges irough time unhil the system reaches
anew equilibrium. Usually this is what we aclempt 1o quantify with
flow models—we estimare the magnitude of e caplure from vhe
virgin (naturad) discharge. It is usually much more importans to [ocus
on \he discharge, and the change in dischacpe—he eapuure, Capiure
from the natural discharge s usually whar deteriiines the size of a
sustainable development,

Pumping dogs not have to exceed the recharge for streums o
be depleted. Purnping is an additional stress an tie system, The water
purnped will usually be supplied from both storage and from
reduced natural discharge. We define cquitibrivn as a stae in
which there is no more change in grovnd-water storage with
time—walcr levels are stable {n time. If no new equilibrium can be
reached, a8 Theis showed for the high plains aquifer of New
Mezico, the aquifer will continue Lo be deplated. Once o tow equi-
librivm is reached, the natural discharye is reduced by an amount

_equal to the development-—<apture equals development. This state-

meat s rothing to do with recharge. Oflen streams are deplered
leng before the pumping reaches the magnitude of the rechargs,
1t is important that the profession uaderstand the concept of safe
vield. Sustainable ground-water developiments have almost noth-
ing to do with recharge; as Marlos correetly stares, it iy irrelevant,
However, I continue to hear my colleagues say they are studying
the recharge in oeder (o size a development--J heard this agafn last
week. The waler budget as it {s usually applied o seale developmunt
i8 a myth—Theis said this ia 1540, Yet the profgssion continues Lo
perpeluate this wrong paradigm,
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